Special feature for the Olympics: effects of exercise on the immune system: exercise and cytokines.
Strenuous exercise induces increased levels in a number of pro-inflammatory and anti-inflammatory cytokines, naturally occurring cytokine inhibitors and chemokines. Thus, increased plasma levels of TNF-alpha, IL-1, IL-6, IL-1 receptor antagonist, TNF receptors, IL-10, IL-8 and macrophage inflammatory protein-1 are found after strenuous exercise. The concentration of IL-6 increases up to 100-fold after a marathon race. The increase in IL-6 is tightly related to the duration of the exercise and there appears to be a logarithmic relationship. Furthermore, the increase in IL-6 is related to the intensity of exercise. Given the facts that IL-6, more than any other cytokine, is produced in large amounts in response to exercise, that IL-6 is produced locally in the skeletal muscle in response to exercise and that IL-6 is known to have growth factor abilities, it is likely that IL-6 plays a beneficial role and may be involved in mediating exercise-related metabolic changes.